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Abstract 

Variable schedules, i n  which a reinforcing o r  punishing event 

occurs randomly with respect t o  responses o r  t i m e ,  are more e f fec t ive  

i n  some ways than the  equivalent fixed schedules with the  same aver- 

age i n t e rva l  o r  ra t io .  In the present experiment variable ra t io  and 

fixed r a t i o  punishment of variable in t e rva l  responding w e r e  compared on 

a multiple schedule, 

greater punishment e f f ec t  than FR 10 punishment. 

t i ons  for t h i s  e f f ec t  were proposed. The first explanation stresses S's 

being able t o  discriminate which response w i l l  be punished. 

on FR 10 punishment S can discriminate that  the 10th response w i l l  be 

punished while on VR 10 punishment there is  no way t o  malre such a dis- 

crimination. The second explanation stresses the discrimination of the 

frequency of punishers during a session on the VR VS. the FR schedule. 

Possible,  S's  "average" d i f fe ren t ly  the r a t e  of shocks received on vari- 

able and fixed schedules. 

It %as found t h a t  VR 10 punishment produced a 

Two possible explana- 

Potent ia l ly ,  

To t es t  the f irst  explanation, a "warning signal" f o r  punishment 

w a s  programmed t o  occur when the next response would be punished, making 

when punishment would occur easily and equally discriminable on the  two 

schedules. If the  first explanation were t rue ,  one would expect the  

VR - FR difference t o  diminish when the "warning signal" was programmed. 

This w a s  not the case. 

punishmsnt continued t o  produce a greater punishment effect t h a t  FR pun- 

ishment and the second explanation was supported. 

It was  found t h a t  w i t h  the  "warning signal" VR 



Recent s tudies  comparing the e f fec ts  of two different  schedules, 

i n  which the frequency of reinforcement o r  punishment is  held equivalent, 

have shown t h a t  the  va r i ab i l i t y  with which the reinforcing o r  punishing 

event occurs i s  an important variable. For example, Herrnstein (1964) 

found t h a t  pigeons preferred a discriminative stimulus (SD) associated 

with food on a VI 15" food reinforcement t o  en SD associated Kith food 

on an FI 15" schedule. 

preferred a mixed F'RFR schedule (which i s  equivalent t o  a VR with two 

vjalues) over an FR schedule whose value was the mean of the two F'Fts i n  

the mixed schedule. When Fantino varied the  difference between the  two 

FRs i n  the  mixed schedule (while holding the mean constant) he found 

preference f o r  the mixed schedule t o  be greatest  when there wm a maxi- 

mum difference between the two ms. 

the grea te r  the preference fo r  the variable schedule. 

Similarly, Fmt ino  (1967) found t h a t  pigeons 

That i s ,  the greater the va r i ab i l i t y  

Recently, Zill (1967) and Davis (1967) extended t h i s  "varia- 

b i l i t y "  e f fec t  t o  conditioned suppression. 

a varizble CS produced greater  conditioned suppression than a fixed CS 

whose length w a s  the  average of tine variabie CSs. 

Both investigators found that 

In  a l l  these experiments, the  variable schedule had a greater  

e f f ec t  than the equivalent fixed schedule. 

signed t o  extend t h i s  generalization t o  VR and F'R punishment. 

bas i s  of the l i t e r a t u r e ,  it was expected t h a t  VR punishment would pro- 

duce a grea te r  response suppression than FR punishment 

The present study w a s  de- 

On the 

METHOD 

Subjects 

The subjects were two experimentally naive white Carneaux pigeons, 
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approximately 8 years old. 

Apparatus 

The experimental chamber was constructed from a Poloron i c e  chest 

by f i t t i n g  it w i t h  a f ront  panel equipted w i t h  a response key and feeder. 

The ins ide  diameter of S's  working are2 was  11" x 11" x 13" high, The 

manipulandum was a t ranslucent  Gerbrands response key mounted 9" from 

the cage f loo r  and 3" f r o m  the l e f t  cage w a l l ,  A force of 8 grams oper- 

a ted  the key and a relay "click" provided response feedback. The key 

w a s  i l luminated e i t h e r  yellow or  green or  w a s  dark. Aubient illumina- 

t i o n  was provided by two white l i g h t s  (GE 327) located on the  f ron t  

panel 5 l /2" from t h e  cage f loor  and one 2" from the l e f t  cage wall 

and the other 2" from the right cage w a l l .  

The re inforcer  w a s  a 3 sec. exposure t o  a grain mixture of 50% 

milo, 40% vetch and 10% hemp delivered by a Lehigh Valley feeder through 

a 2" x 2" opening i n  the  center of the f ront  panel 3" from the  cage f loor .  

"he punishing stimulus wzs an  AC shock delivered through an 80 K 

r e s i s to r .  The shock was delivered t o  the Ss by the implanted electrode 

technique described by Azrin (1959). 

5% throughout the  e q e r i m n t  u d  v s  1200 ~ h m  fo r  B41?2 m d  1500 ohms 

fo r  B1725, 

The 3s resis tance varied less than 

The experimental chamber w a s  located i n  a closed room with ambient 

white masking noise. 

experimental room. 

A l l  programming equipment w a s  located outside the 

Procedure 

Ss were shcped t o  key peck and were then run on a V I  15" sche- 

dule f o r  1 session. Sessions were two hours long. They were then run 

on V I  45" for  1 session; V I  1' for 1 session and V I  2' fo r  40 sessions.  
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The f i n a l  V I  2' schedule w a s  t h a t  described by H0ff'xne.n and Fleshler  (1965) 

f o r  60 events. A multiple schedule was  i n  e f f e c t  throughout t he  experi- 

ment i n  which 10 m h p r e s e n t a t i o n s  of a yellow o r  green key color alter- 

nated being on with a 30 sec. time out between each a l te rna t ion ,  

I n i t i a l  exposure t o  punishnent: Punishment w a s  then introduced: 

VR 10 punishment when the  key w a s  yellow and the F'R 10 punishment when 

the  key w a s  green. The VR dis t r ibu t ion  was a square d i s t r ibu t ion  with 

a range of 3 t o  16, 

microswitch on the key and the  durat ion of t h e  shock was always 50 msecs. 

throughout the experiment. 

creased dai ly  i n  1 ma increments u n t i l  1 4  m a  w a s  reached. 

run addi t iona l  sessions a t  0,  5, 7, 1 2  and 1 4  ma. 

EXPERIMENT I - Pun ishment with and without a "warning signal". 

Shock onset began 20 msec. after closure of the 

The in tens i ty  w a s  i n i t i a l l y  l m a  and was in- 

B4172 w a s  

Both subjects  were then run on 6 hour and 40 min. sessions f o r  

two sessions of no shock. 

then run 8 sessions containing approximately one hour of punishment 

followed by 4 hours and 40 minutes of punishment with a "warning signal" 

followed by one hour on punishment alone. 

ment with a "warning signal" was run for  the  e n t i r e  session. 

They were then run f o r  20 sessions a t  7 ma, 

On the 9 th  session,  punish- 

The "warning signal" consisted of f lashing the key l i g h t  (yellow 

or  green) at a rate of 10 Hz by running the key l i g h t  ground through a 

Foringer # 1699 Pulse Stream Modualtor. 

w a s  made operative by the  9th response and w a s  terminated by the 10th 

response which was punished. During VR punishment, the  l a  s t  unpun- 

i shed  response i n i t i a t e d  the  flasher and the  next (and punished) re- 

sponse terminated it. The f lasher  or "warning signal" w i l l  hereaf te r  

be referred t o  E!,S the  "SD" ( f o r  punishment) and is  not t o  be confused 

During FR punishment the f l a she r  

- 3 -  



with the  yellow and green colors which were a l s o  SDs and were operative 

throughout the  experiment. 

RESULTS 

Figure 1 shows the  r e su l t s  of the i n i t i a l  introduction of pun- 

ishment. The first point at 0 ma. represents the average r a t e s  f o r  

the f ive  days previous t o  punishment. For B 1725, a t  low shock inten- 

s i t ies  (from 1-5 m a ) ,  there was l i t t l e  punishment e f f e c t  o r  difference 

between VR and F'R punishment. However, as the shock in t ens i ty  w;?6 in- 

creased further,  VR punishment produced a greater response decrement 

than FR punishment. 

(No difference between FR and VR w a s  found on the  first series f o r  t h i s  

For B4172, t he  second in t ens i ty  series is shown, 

SI, The e f f ec t  is  much l i k e  tha t  fo r  B1725, with no difference i n  the  

e f f ec t s  of VR and FR 5 m a  shock, but with a difference developing a t  

higher i n t ens i t i e s .  

Figures 2 and 3 show cuuulative records f o r  Ss f ron t h e  lst, 

3rd and 5th hours of the last session before the  SD w a s  added. A "V" 

over a record indicates  VR punishment and 3. "F" indicates  F'R punish- 

ment. Event marks on the cumulative records ind ica te  t he  occurrence 

of pimishment md event rxmks belaw the records OE the  h o r i m n t a l  

l i n e  represent the occurrence of reinforcements . 
For both subjects VR pmishment consistently produced a lower 

response rate thcn FR punishment, which is  indicated by t h e  lower "peaks" 

with "Vs" than "peaks" with'%'s". Also, both VR md FR punishment pro- 

duced a constant decrease i n  response rate and no pat terning e f f ec t s  

were found during FR punishment. 

D 

The SD w a s  added i n  the  second half  

Figures 4 and 5 a re  t&en fra t he  first day i n  which the S 

o r  "warning signal" w a s  added. 
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Cumulative records f o r  134172 from the last day of punishment alone (before 
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with a warnine (SD) w a s  run. 



of the 10th and 11th cycles for  B4172 and i n  the  second ha l f  of the 7th 

and 8th cycles f o r  B1725, The SD w a s  then programmed f o r  the remainder 

of the  session except f o r  t h e  last hour, i n  which the  SD w a s  discontinued 

and punishment alone was run. 

Figures 4 and 5 show t h a t  punishment w i t h  an SD produced a greater  

response decrement than punishment alone for  both VR and FR punishment. 

Furthemore, VR Punishment with an SD produced a greater r a t e  decrement 

than  FR punsihment w i t h  an SD, 

Figures 4 and 5 a l s o  show t h a t  during punishment with an SD a de- 

f i n i t e  pa t te rn  of "runs and breaks" developed, the "breaks", o r  periods of 

no responding, occurinR durinp; the  SD, and the "runs", o r  periods of re- 

sponding, occurring during the  "safe period", o r  times when t h e  SD f o r  

punishment was off.  

I n  Fig. 4 during the 13th cycle, punishment alone w a s  programmed 

during the  pa r t  of t h e  record marked "Eo SDo. 

responding occurred during "No SDtt which was equivalent t o  the r a t e  before 

t h e  SD w a s  added (9th and 10th cycles).  

the  flasher was  on continuously (as opposed t o  j u s t  before punishment) 

during the period marked "A". The response rate during the  continuous 

flasher w a s  relatively low and the run and break pa t te rn  w a s  not apparent, 

but  t h i s  pa t te rn  reappeared a f t e r  period "Att. 

A r e l a t i v e  high rate of 

During t h e  18th cycle, Fig. 4, 

When t h e  sD w a s  discontinued i n  the  last hour of the session, the 

For B4172 the  difference run and break pa t te rn  disappeared f o r  both Ss, 

between FR and VR punishment a l s o  disappeared, but t h i s  difference re- 

appeared i n  subsequent sessions. 

Figures 6 and 7 show t h e  cumulative records f o r  the  lst,  3rd, 

and 5th hours of the  last (9 th )  session i n  which the  e n t i r e  session 

w a s  run on punishment w i t h  an SD. These figures show t h a t  the  run and 
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break pa t te rn  w a s  s t i l l  evident efter over 40 hours of exposure t o  pun- 

ishment with an SD. 

a re  marked "local rate" and show t h a t  

high, The i n s e r t  a t  the top of Figs. 6 and 7 show the  response rates 

i n  responses per ninute for the loca l  rate as wel l  as fcr the overa l l  

rate marked "rate". 

t o t a l  t i n e  during the safe periods for VR or  FR i n  a session and divid- 

The dotted l ines  extending the record during runs 

the  rate during runs is r e l a t i v e l y  

The l o c a l  rate was  ca lcu l r ted  by deterning the 

ing  t h i s  i n t o  the  t o t a l  respotrses i n  the session f o r  VR o r  FR, 

local. r a t e  was approximately twice as high as the  rate. 

the  ove ra l l  rate fo r  FR w a s  h i@er  than the  ove ra l l  rate for  VR. 

The 

I n  addition, 

Table 1 gives the  response ra tes  i n  responses per ninute f o r  

the 8 sessions i n  which punishment with and without an SD were run, 

Punishment alone r a t e s  are the average from the first hour of each 

session when no SD w a s  programed. 

r a t e s  a re  given, the"rate"and the"loca1 rate", which are illustreted 

i n  Figs. 6 and 7. For example, 

it can be seen t h a t  the  ?El r a t e s  a re  lower than the equivalent FR 

rates. 

During punishnent w i t h  an SD, two 

This table ellows m a n y  comparisons. 

A l s o ,  it can be seen t h a t  whereas the overa l l  r a t e s  during 

punsihmcnt with an S D were lower than r a t e s  f o r  punishmnt alone, t ha t  

the l o c a l  r a t e s  f o r  punishment with an SD were higher. 

EXPERIMENT I1 

This experiment was designed t o  fu r the r  explore the  relat ion-  

sh ip  between shock in t ens i ty  and the  r e l a t ive  VR and F'R punishment 

e f f ec t s .  

i nd ica t e  t h a t  Ss discriminated when shock would occur by the  r a t i o  of 

responses during FR 10 punishnent. Visual inspection of the cumulative 

records f o r  FR punishment on V I  baselines i n  Experiment I did not reveal  

An addi t iona l  purpose w a s  t o  t r y  t o  detect  evidence t h a t  would 
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any pre-shock pausing, which would be expected i f  Ss were discriminat- 

ing when shock would occur. In t h i s  experbent ,  a neasure was devised 

t o  t r y  t o  detect  any s l i g h t  pausing that might be present but not readi ly  

v i s ib l e  on cumulative records. 

two running time meters the t ine in  the first 5 and the time i n  the 

second 5 responses of the FR 10 €or each session, and then c o v a r i n g  

these two to ta l s .  

t i v e l y  longer amunt  of time spent i n  the second ha l f  of  the rat io .  

This measure consisted o f  cumulating on 

Any pre-shock pausing should be indicated by a rela- 

~ ~ ~ O D  

Subjects 

The subjects i n  Experiment 11 were the same as i n  Experiment I. 

3 p a r a  t u s  

The apparatus i n  Experimnt I1 was a l so  the same as i n  Experiment 

I. 

Procedure 

A l l  parameters o f  the  multiple schedule were the same as  

periment I. Ss were first run 10 sessions without punishment. 

i n  Ex- 

Punish- 

ment sessims were then run with W? punishment associated with the yellow 

key and FR punishmnt associated Kith t h e  green key, as before. 

each punishment session the first 40 minutes were run without punish- 

ment, and then two hours of punishment were run. 

punishment a t  the beginning of each session allowed responding t o  re- 

cover from the previous day of punishment and was introduced t o  reduce 

the in te rac t ion  between successive days of punishnent. Three repl ica-  

t i ons  were run. 

creased on successive days while i n  the second the shock in tens i ty  was 

decreased on successive days. 

b r i n g  

The 40 minutes of no 

. 

In the first 2nd th i rd  the shock in tens i ty  was in- 

The order of i n t e n s i t i e s  ns they were 
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presented i n  milliamperes were 0, 3, 6, 9, 12, 15; 12, 9, 6, 3, 0; 

3, 6 ,  9, 12, 15 f o r  B1725 3nd the  save f o r  B4172 except t h a t  the  highest  

i n t ens i ty  used fo r  B4172 was 12 ma instead of  15 pa. 

RESULTS 

In Fig. 8 the  time spect i n  the first ha l f  of the pnishlnent 

fixed r a t io  Finus the  t ine spent i n  the second ha l f  of the fixed r a t i o  

i s  p lo t t ed  i n  log ninutes as n functicn of shock intcnsi ty .  

l i nes  shorm i n  the f igure were f i t t e d  by eye.A pcs i t ive  n l u e  of t h i s  

reasure indicates  t ha t  morc time was spent i n  the first ha l f  o f  t h e  FR 

than i n  the  second h a l f .  

pos i t ive  and they increase as a function of shock in t ens i ty  indicat ing 

a lower response rate af ter  shock r e l a t ive  t o  before the shock. Thus, 

t h i s  measure offers  no evidence t h a t  Ss were discriminating when shock 

would occur on the  bas i s  of a ratio of responses. 

a post shock suppression which increases as the shock in t ens i ty  increases. 

Figure 9 shows the  t o t a l  number of responses made during t h e  

Tlie dotted 

As can be seen from Fig. 8 the  values are 

?ather, i t  indicates  

punishment portion of each session as a function of the  shock in t ens i ty  

during t h z t  session fo r  FR Dunishment (dotted l ines)  and VP punishment 

( so l id  l ines) .  The arrows ind ica te  t h e  d i r e c t i m  that the in t ens i ty  

was changed i n  over successive sessions. 

ment produced a grea te r  punishment e f f ec t  a t  a l l  i n t ens i t i e s ,  except 

a t  3 ma f o r  t he  second rep l ica t ion  for B4172. 

I t  can be seen tha t  VS punish- 

DISCUSS ION 

The r e s u l t s  show tha t  VR punishment produced a grea te r  decre- 

ment i n  the response rate than FR punishment when compared on a multiple 

schedule. This finding is  consistent with Azrin's (1956) finding t h a t  

V I  punishnent produced a greater  punishment effect tha t  F I  punishment. 
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Since the frequency of punishment f o r  r a t i o  schedules depends 

upon the number of responses eni t ted,  the lower response r a t e  during VR 

punishment resu l ted  i n  fewer shocks during the  VR schedule r e l a t i v e  t o  

the  FR schedule. However, m u e q u a l  number c f  reinfcrcements were re- 

ceivec &ring VR and FR punishment. Thus, v!? punishment produced a 

greater  punishnent e f f e c t  with fewer shocks than FR punishment, an2 

t h i s  e f f ec t  was not confoundec! by a change i n  re inforcment  frequency 

during VR punsihment. 

One Tcssible  explanation f o r  the difference between the e f f ec t s  

of VR and FR punsihqent is  tha t  the FR punishment allowed the  Ss t o  dis-  

c r in ina t e  when shock would occur whereas VR nunishment would not. 

test t h i s  poss ib i l i t y ,  the f lasher  o r  S 

f o r  both VR an2 FR punishment in an attempt t o  make the  occurrence of 

the punisher equally discr ininable  f o r  t he  two schedules. 

To 
D f o r  punishgent w a s  programmed 

As was seen i n  the r e s u l t s  section, VR punishment continued t o  

have a grea te r  e f fec t  on the response rate than FR punishment even a f t e r  

the S was added. This r e s u l t  cas t  some doubt on the  hypothesis t ha t  

the difference i n  the Giscriminabili ty of  when shock occurs during VR 

and FR punishment was the  c ~ u s e  cf t h e  Zifferencc i n  the effectiveness 

of these schechles, 

t h a t  during FR punishment alone there  was no pausing before shock which 

night  be expected i f  Ss were discriminatinq the occurrence of shock by 

the r a t i o  of responses. 

found. 

D 

Also, against  such a hypo thes i s ,v s  the finding 

On the contrary, pausing a f t e r  the shock was 

Alternat ive explanations f o r  the d i f f e ren t  e f f ec t s  o f  fixed and 

va r i ab le  schedules have been Ziven. Herrnstein (1364) considers the 

d i f f e ren t  conCitioned reinforcing e f fec ts  of  FI  and VI reinforcement as 

- 9 -  



- 
a problem i n  how Ss "average" the frequency of random events. 

ample, S's behavior on a VI reinforcement schedule may be equivalent 

t o  behavior on a FI of the geanetric man of the VI ra ther  than equiva- 

l e n t  t o  an FI of the arithmetic mean of t he  V I .  

the  frequency of reinforcenent o r  punishnent of a random dis t r ibu t ion  

logri th&eal ly  ra ther  than arithmetically,  which i s  t o  say t h a t  the  

shor t  inter-reinforcement in te rva ls  are weighted more heavily than the 

longer intervals .  Although there i s  experimental support t h a t  Ss donlt 

average ar i thmetical ly  ( F a t i n o ,  1967; Galloway and Vogt, 1967) nei ther  

do these studies support a logrithmic interpretat ion.  

For ex- 

That is, Ss nay "Judp" 

In  the present experiment, the addition of t he  warning stimulus 

d id  not change the probabi l i ty  of punishment although it did change 

the discr iminabi l i ty  of when punishment would occur. The finding tha t  

the warning s igna l  didn' t  change the relative e f f ec t s  of VR and FR pun- 

ishment i s  interpreted as supporting Herrnstein's view t h a t  t he  differences 

i n  f ixed and variable schedules should be considered as a problem of 

haw Ss average the  density of events i n  t i m e .  

It was found tha t  the absolute punishment e f f ec t  a t  various in- 

t e n s i t i e s  w a s  greater  i n  Experiment I1 than i n  Eqeriment I (compare Fig. 

1 and Fig. 9 ) .  

between the two in t ens i ty  studies.  

increased i n  1 ma increments e x h  day whereas i n  Experiment I1 the  in- 

t n e s i t y  w a s  increased i n  3 ma increments. 

reported t h a t  when shock i s  increased gradually it has less of a punish- 

i ng  effect than when it i s  increased suddenly. 

ment I1 there w a s  a LO minute warming up period w i t h  no punishment a t  

the beginning of each session. 

"his can be a t t r i bu ted  t o  the difference i n  procedure 

I n  Experiment I the in tens i ty  was 

Azrin and Holz (1966) have 

In  addition, i n  Experi- 

This period was su f f i c i en t  f o r  recovery 
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of the non-pnnished response rate, and gave Ss a non-punished period against 

which various shock i n t e n s i t i e s  could be contrasted, whereas i n  the  first 

procedure shocks were contrasted wi th  the previous day's i n t ens i ty  which 

was  only 1 ma less. 

The lower response rate durinq punishment with a warning compared 

t o  punishment alone was unexpected. Preference experiments have shown 

t h a t  Ss prefer  warned t o  unwarned shocks (Lockard, 1963; Z i l l ,  1967). In  

the present experiment it i s  possible t ha t  Ss would prefer  warned punish- 

ment even thou& it produced lower overal l  response rate. 

An analysis of t he  response rate during punishment w i t h  a warning 

showed t h a t  the lower response rate during t h i s  condition, r e l a t ive  t o  

punishment alone, could be a t t r ibu ted  t o  suppression, or  t h e  t i m e  t he  

warning was  on. 

was  off', w a s  quite h i r h ,  i n  fact ,  hifzher than the  non-punished V I  rates, 

which were about 50 R/m. However, suppression i n  t h i s  experiment should 

be d i s t i n N s h e d  from t h e  usual conditioned suppression procedure. I n  

conditioned suppression the onset and o f f s e t  of the CS are independent 

of respondinc. In the  present experiment both the onset and the offset 

of t he  f lasher  vere response cmth -n t .  I n  addition, conditioned sup- 

pression is measured by the number of responses during the  CS while sup- 

pression i n  t h e  present experiment i s  Keasured by t h e  t i m e  the stimulus 

is  on, s ince  the first response during it terminated it. 

Indeed the l o c a l  ra te ,  or rate when the warning stimulus 

Since the  onset of the  warning i s  response contingent, a con- 

di t ioned punishment procedure is defined. Conditioned punishment would 

be shown by a reduction i n  response r a t e  between warnings, which wasn't 

what w a s  found, 

t ioned punishment e f f ec t  using a neutral  s t i m u l u s  t h a t  w a s  intermit tent ly  

paired with shock. Several procedural differences may account f o r  why 

However, Hake and Azrin (1965) found a stable condi- 

- 11 - 



conditioned punishment was found i n  t h e i r  experinent and not i n  the present 

experiment. One poss ib i l i t y  i s  tha t  CS and shock were in te rmi t ten t ly  

paired i n  Hake and Azr i a ' s  experhent  w h i l e  they were cocnfinuously paired 

i n  the present experiment, 

ever, because, if anything, continuous pair ing should produce a stronger 

condi t i oned punishment e f f ec t  . 

This does not  seem the  l i ke ly  candidate, how- 

Perhaps the c r i t i c a l  difference is t h a t  i n  Hake and Azrin's ex- 

periment the offset of the  CS-shock pairs were non-response contingent 

while i n  the present experiment a key peck terminated the warning stimulus. 

Hunt and Brady (1955) and Hoffrnn and Fleshler (1965) have observed both 

quant i ta t ive  and qual i ta t ive  differences between Ss t h a t  had control  over 

the  termination of a warning stimulus and those t h a t  did not. Hoffnan and 

Fleshler  found aore suppression f o r  the non-contingent Ss i n  8 yoked con- 

t r o l  procedure. 

the CS w a s  not response contingent showed more emotional e f f ec t s  such as 

crouching, defecation, and freezing while t h e  contingent (Punishment) 

animals moved around during the warning but made "abortive"1ever presses. 

Similarly i n  the present eqer iment  it was observed t h a t  during the 

flasher pfgeons remained mobile and contined t o  peck, hut t h a t  they pecked 

around t h e  key ra ther  than on it. This i s  i n  contrast  t o  the usual CER 

paradigm i n  which during the  CS pigeons were observed t o  go t o  the back 

of the cage, tu rn  t h e i r  back t o  the  key and remain i m o b i l e  (Orme-Johnson, 

Hunt and Brady observed tha t  the  CER a i n a l s  i n  which 

1967) . 
The lack of conditioned punishment i n  the  present experiment m a ~ r  

r e f l e c t  a lack of conditioned aversiveness of the stimulus paired with 

shock using the response contingent procedure. 

There are some good reasons f o r  thinking of "emotional" e f f ec t s  i n  
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terms of conditioned aversiveness. 

of ten thought of as due t o  respondent c r  Pavlovian conditioning (Hunt and 

Brady, 1951 ; M n ,  1965) and there  i s  some indicat ion t h a t  conditioned 

reinforcement may be a matter of Pavlovien conclitioning (Fers te r ,  1953; 

Fers te r  and Skinner, 1957; Autor, 1960; Stein,  1958). 

e f fec t s  of st stimulus paired with shock are greater  when the  o f f se t  of 

the shock i s  non-response contingent, the suggestion i s  t h a t  the condi- 

t ioned  aversive e f f ec t s ,  us sham by conditioned punishment, would be 

grea te r  us ing  t h e  non-contingent procedure. 

Emotional e f f ec t s  during the CER are  

Since the  emotional 

By extention, when the frequency of reinforcement is  held con- 

s t a n t ,  one might expect st p e a t e r  conditioned reinforcing e f f e c t  f o r  a 

stimulus during which the suhject  has no control  overthe occurrence of 

primary reinforcement. 

would be of considerable i n t e r e s t ,  

Experimental vari  f ication of t h i s  p o s s i b i l i t y  
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